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C.1.0 Scope

The objective of this IV&V effort is to assist the Federal Aviation Administration (FAA) in determining the adequacy of the Traffic Flow Management –Modernization (TFM-M) System..  Specifically, this effort will verify and validate that the design, development, and test products and processes for the TFM-M system will meet all FAA requirements.    

The IV&V Contractor shall assess the TFM-M Prime Contractor’s compliance with FAA requirements by analyzing and evaluating the technical quality of the Prime Contractor’s design, development, and test products.  Throughout this Statement of Work (SOW), the term “Prime Contractor” shall apply to the entire team of contractors working with the Prime Contractor to design, develop, test and field the TFM-M System.  

The IV&V Contractor shall analyze and evaluate Prime Contractor products that are delivered to the FAA as well as those that represent interim work-in-progress.  The IV&V activity is aimed at providing the FAA with systematic assurance that the Prime Contractor deliverable items are accurate, comply with the appropriate Government standards and approved specifications, and are likely to perform satisfactorily within the National Airspace System (NAS).  This effort shall include IV&V of Prime Contractor activities and products related to the TFM-M System software only.

C.2.0 Applicable Documents

The following specifications, standards, instructions, orders, guidelines and handbooks form a part of this SOW and are applicable to the extent specified herein.  The latest version of these documents as of the contract date shall apply.  In the event of a conflict between this SOW and a referenced document, the SOW shall take precedence:

A. Copies of FAA specifications and interface documents may be obtained from the Federal Aviation Administration, Headquarters Public Inquiry Center APA-230, 800 Independence Avenue, SW, Washington, D.C. 20591, 202-267-3484.  Requests should fully identify material desired and cite the solicitation or contract number.

B. Copies of the documents related to the TFM Modernization RFO/SIR, DTFA01-04-R-TFMM2, are provided in the FAA Acquisition System Toolset (FAST) located at http://fast.faa.gov/wbs/indexstart.htm.
C. Military Standards and Specifications can be ordered from the Department of Defense Single Stock Point (DODSSP), Building 4/Section D, 700 Robbins Avenue, Philadelphia, PA 19111-5098.  Information and direct, on-line access is also available at http://assist.daps.dla.mil/ using Acquisition Streamlining and Standardization Information System (ASSIST)-Online.  ASSIST-Online provides users access to information associated with defense and federal specifications.  Although available to all, first time users must complete the ASSIST-Online Account Application to receive a user identification (ID) and password.

D. National Institute of Standards and Technology (NIST) standards may be obtained from the Systems and Software Technology Division, Computer Systems Laboratory, National Institute of Standards and Technology, Gaithersburg, MD 20899 or ordered from the NIST website at http://www.nist.gov/.
E. Institute of Electrical and Electronics Engineers (IEEE) documents may be obtained from Institute of Electrical and Electronics Engineers-USA, 1828 L Street, NW, Suite 1202 Washington, D.C. 20036-5104 or ordered from the IEEE website at http://www.ieee.org.

F. Electronic Industries Alliance (EIA) documents may be obtained from Electronic Industries Alliance, 2500 Wilson Boulevard, Arlington, VA 22201 or ordered from the EIA website at http://www.eia.org.

G. American Society of Mechanical Engineers (ASME) documents may be obtained or ordered by contacting the ASME by calling 1-800-843-2763 or by E-mail at infocentral@asme.org or via the ASME website at http://asme.org/.

H. Requests for copies of documents not covered in the preceding paragraphs should be addressed to the Contracting Officer.  Requests should fully identify material desired and cite the solicitation or contract number.

C.2.1 FAA Orders, Specifications, Standards and Manuals
	FAA-STD-025e
	Preparation of Interface Documentation

	FAA-STD-026A
	FAA Standard for Software Development for NAS; Incorporates ISO/IEC 12207: Information Technology- Software Life cycle Processes, and Software Quality Assurance Standard

	FAA-STD-045
	Open Systems Interconnection Security Architecture and Mechanisms

	NAS System Engineering Manual
	Section 4.10, Programmatic Risk Management

	DOT/FAA/CT-03/05, HF-STD-001
	Human Factors Design Standard (HFDS)


C.2.2 Industry Standards and Guidelines
	NIST SP 800-30
	Risk Management Guide for Information Technology Systems

	ANSI/ASQC ISO-9001-2000
	Quality Management Systems: Requirements


C.2.3 Other Documents
	TFM Modernization RFO/SIR, Section C
	Statement of Work; DTFA01-04-R-TFMM2; dated December 22, 2003



	TFM Modernization RFO/SIR, Section J-5
	Contract Data Requirements List; DTFA01-04-R-TFMM2; dated December 22, 2003



	TFM Modernization RFO/SIR, Section J-6
	Data Item Descriptions, DTFA01-04-R-TFMM2; dated December 22, 2003



	TFM Modernization RFO/SIR,  Section J-2
	TFM Modernization System Specification Document (SSD); DTFA01-04-R-TFMM2;  dated December 22, 2003


C.3.0 Tasks and Requirements

C.3.1 Program Planning and Management

C.3.1.1 Task Order Definition

All work performed shall be defined by Task Orders prior to the performance of any work.  Each Task Order Request issued by the CO shall contain: 1) a detailed description of the work/services to be performed; 2) a milestone/performance schedule; 3) identification of all deliverables to include quantities and delivery date(s); 4) a statement of the priority of the task as related to other tasks and/or projects, and 5) the due date for the Task Order Proposal.  Task Order requirements are further defined in Section H.x.

C.3.1.2 Post Award Conference (PAC)

The Contractor shall plan for, host, participate in, and provide administrative support for a PAC, in accordance with Section F.  The purpose of the PAC shall be to support an exchange with the Government on the following topics:

A. Overview of approach to TFM-M IV&V;

B. Contractor defined areas of technical risk;

C. Proposed format of Program Management Reviews (PMRs); 

D. Contractor approach to requirements traceability to the software design; 

E. Contractor approach to monitoring the Prime Contractor Software Design effort, including approach to software design and code walkthroughs;

F. Contractor approach to monitoring the Prime Contractor Test effort, including approach to test procedure walkthroughs and test dry runs; 

G. Contractor approach to Quality Assurance; and

H. Draft Independent Verification and Validation Management Plan

CDRL V001 
Independent Verification and Validation Management Plan


CDRL V002 
Monthly Status Report

CDRL V003 
Agenda, Briefing Materials, Action Item List

C.3.1.3 Task Management and Planning

The Contractor shall prepare a draft and final IV&V Management Plan for Government review and approval of the IV&V methodology and approach.  This Plan shall describe the management approach, tasks, and tools that will be used in performance of the activities described in this SOW.  

The Plan shall include a section that identifies the IV&V Contractor’s Program Schedule.

The Plan shall identify staffing, hardware, software tools, or analysis aids to be used.  It shall also identify any required facilities or test beds to be used, as well as the schedule for procuring, configuring and operating these resources.  

The Contractor shall update the Plan when directed by the Government and after any major changes or additions to the scope of the IV&V effort.  

CDRL V001 
Independent Verification and Validation Management Plan


C.3.1.3.1 Task Reporting

The Contractor shall provide a progress and status report to the government on the 15th day of each month.  The report shall address technical performance for the previous month, and shall identify individual work activities to be performed by the Contractor.  

CDRL V002 
Monthly Status Report

C.3.1.3.2 Program Monthly Review 

The Contractor shall provide a  Program Monthly Review (PMR) to the FAA.  These PMRs shall be based primarily on the technical information contained in the Monthly Status Report and other program materials, as appropriate.  Specific items to be addressed shall include:

a. Task Order status, to include start date, technical status of the work in progress, significant milestones, estimated completion date, projected or actual completion date;

b. A summary of technical findings for each activity;

c. Significant activities planned for the next month; 

d. Any work activity delays or discrepancies occurring during the reporting period or remaining open from prior PMRs; 

e. Issues and risks identified from the IV&V efforts, including issues and risks that are external to the program such NAS architecture issues; 

f. Updated program schedule; 

g. Contract actions, both open and completed since the last PMR;  

h. Funds expended and funds remaining on a per task basis;

i. Cost performance (actual versus planned) on a per task basis; 

j. Summary of hours expended and hours remaining by Contract Line Item Number (CLIN) and task;

k. Summary of costs expended by CLIN and the contract total;

l. Summary of hours and funds remaining by CLIN; and

m. Staffing status.

The briefing shall also include a list of action items identified by the Contractor and the Government.  The action item list shall include a description of the action, date assigned, assigned, due date, and status.  The Contractor shall maintain and update the action item list.  The format and level of detail shall be as agreed to by the Contractor and the Contracting Officers’ Technical Representative (COTR) after contract award.  

CDRL V003 
Agenda, Briefing Materials, Action Item List

C.3.2 Technical Tasks

During the course of system development, the Government will request independent assessment tasks to be performed by the Contractor.  In general, the range of tasking activities will include, but not be limited to, the following:

a. System requirements analysis, modeling and verification;

b. Development and/or procurement of tools and models used to validate system requirements and performance;

c. Software requirements and design evaluation;

d. Traceability of software requirements to the software design;

e. Analysis of interfaces in the software design;

f. Assessment of actual Prime Contractor practices against the Government-approved Software Development Plan;

g. Assessment of actual Prime Contractor practices against the Government-approved Quality System Plan, with respect to the design, development, and test of the TFM-M System software;

h. Analysis of performance models and time measures;

i. Analysis of Non Developmental Item (NDI), Commercially Available Software (CAS) and reused software source code for quality deficiencies or risks that could impact technical objectives or impede program performance;

j. Review Technical Reports on the design, algorithms, implementation, or suitability of components to be used and identify risk or issues; 

k. Independent review of new technologies that could affect the program baseline; 

l. Analysis of specific Change Requests (CRs) and Engineering Change Proposals (ECPs);

m. Review of specific Program Trouble Reports (PTRs);

n. Examination of system and software design/development risks;

o. Analysis of Prime Contractor software design and development methodologies;

p. Evaluation of Prime Contractor developmental software testing;

q. Evaluation of Prime Contractor formal software and system testing;

r. Static and dynamic analysis of interim software drops and final software builds;

s. Provide representation for the FAA at Prime Contractor informal software design walkthroughs, code walkthroughs, and other Prime Contractor informal software development activities; and

t. Attendance at scheduled development reviews (System Design Review (SDR), Detailed Design Review (DDR), etc.), periodic software Technical Interchange Meetings (TIMs), periodic software status and issue meetings, and other technical meetings with the Prime Contractor.

The Contractor shall document analysis results and recommendations from IV&V tasks in a Technical Report. The Contractor shall also document problems and anomalies found during the assessment in a Technical Report.  Based on the results of the analysis, the Contractor shall provide quantitative assessment with respect to the overall quality of the code, along with specific recommendations for improvement or correction.  The Contractor shall brief the results of this task to the Government and, as directed, to other Contractors supporting this effort and/or to the Prime Contractor.  
CDRL V004 
Technical Report 

C.3.2.1 Requirements Verification 

C.3.2.1.1 System Requirement Analysis

The Contractor shall analyze System/Segment Specification (SSS) requirements to verify that system requirements are consistent with the TFM-M System Specification Document (SSD) and the requirements of the TFM-M SOW.  The objective of the SSS requirements analysis is for the Contractor to identify missing, incorrect, or inconsistent requirements. 

C.3.2.1.2 Software Requirements Analysis

The Contractor shall review the System/Subsystem Design Document (SSDD) to assess correctness, completeness and consistency within and between the system components and verify that the SSDD is consistent and traceable to the SSS.  The Contractor shall identify a subset of software requirements that should receive special focus due to their criticality to meet the TFM System functional, safety, accuracy and performance requirements, or due to their higher risk and uncertainty in implementation.  Once approved by the Government, the Contractor shall track these requirements through the development lifecycle, verifying the adequacy and suitability of the test approach, test plans, test criteria and test cases.  When significant deficiencies are identified, the Contractor shall propose requirements change redlines or recommend improvements to the test plans and test cases to ensure these critical requirements are fully verified and validated through the development and test phases.  As directed by the Government, the Contractor shall verify specifications by developing executable logical models that will: 

· Analyze stimulus-response chains and implied control flow; 

· Determine appropriate system functional equivalence based on NAS modeling; 

· Validate the completeness and accuracy of interoperability requirements; and

· Identify deficiencies such as missing or undefined situations in the defined flight model.

C.3.2.1.3 Design Documentation

The Contractor shall verify design documentation, including but not limited to:

· Analyze application adaptation data requirements for consistent definitions, formats, etc. across Computer Systems Configuration Items (CSCIs) including off-line generation;

· Audit Data Dictionary (DD) types for appropriate units, precision, limit/ranges, etc.; and

· Review the Software Requirements Specifications (SRSs) and DDs for consistent definition of common data elements involving time, distance, speed, altitude, and other key NAS data types.

· Review the Software Detailed Design Document(s) (SDDD) and Database Design Document(s) (DBDD) for consistency with the SRSs and the SSDD.

C.3.2.2 Software Verification

The Contractor shall conduct static verification activities to assess the quality of the software.  Specifically, the Contractor shall conduct automated and manual analysis of the software to determine the following:

· Cyclomatic Complexity;

· Presence of Unreachable Code (code that doesn’t execute);

· Data consistency across software components;

· Adherence to Coding Standards;

· Logic Errors or other timing/sequencing related errors; and

· Dynamic resource use, queue performance, communications latencies, memory growth, stability, and the trends in these characteristics.

C.3.2.2.1 Analysis of Non-Developmental Item (NDI) Code Base 

The IV&V Contractor shall focus on proposed reuse and enhancement areas of NDI and Contractor-Off-The-Shelf (COTS) to assess encapsulation (degree of physical and logical isolation) of functions to be modified/replaced, as well as general maintainability/modifiability characteristics (i.e. risk that the software will be much harder to understand and change than assumed).  The Contractor shall also support performance model verification assessing path lengths, capacity, and throughput assumptions against the current product.

C.3.2.2.2 Verification of Coding Practices and Results 

During the development process the Contractor shall validate specific coding results.  The FAA will determine when these reviews will be conducted.  The reviews shall include, but not be limited to, the following:  

a. Static

· Declaration and initialization of variables;

· Conformance to language and programming standards;

· Sufficiency of documentation;

· Correct definition and implementation of fault tolerance/reliability features;

· Cross CSCI/component implementation of variable and message types, formats, units, precision, limit/ranges, boundary handling versus Interface Requirement Specification (IRS)/Data Dictionary (DD); and

· Correction/prevention of previously identified problem areas. 

b. Dynamic

· Measure and assess stability and rate/trend of improvement;

· Communications protocols, priorities, latencies, interrupt handling; and

· Detection of race conditions, deadlocks, queue backup, etc. as defined when concerns or needs arise.  

C.3.2.2.3 Design Time Verification

The Contractor shall perform IV&V activities of system designs that include, but are not limited to: 

· Review of database schemas, (input/output constraints, sizing and timing, table relationships, impact on system performance, etc.);

· Modularization of procedural designs (fan-in/fan-out, complexity, cohesiveness, layer independence and interfaces, etc);

· Encapsulation of object designs (class diagrams and derivation within and across CSCI boundaries especially priority, inheritance, polymorphism, etc); and

· Detailed review of Prime Contractor’s performance model.  

C.3.2.2.4 Software Integration/Early System Integration

The Contractor shall review and analyze the prime contractor's system integration and test documentation for test adequacy, which includes but is not limited to the coverage of software branches, boundary conditions, interfaces, and critical requirements.  The Contractor's review and analysis shall include test plans, test procedures, test scenarios, and software defect/deviation reports and documentation.

C.3.2.2.5 Final Builds

The Contractor shall conduct IV&V of final system builds that includes, but is not limited to:

a. Selective re-verification of coding practices and results;

b. Analysis of error handling, fault tolerance mechanisms, and recovery mechanisms;

c. Performance validation of selected threads, as appropriate;

d. Sizing analysis of queues, queue depth, queue latencies, memory and Central Processing Unit (CPU) utilization relative to the budgets for these items, approved at the DDR; and

e. Recommendations for System Test and Operational Test and Evaluation  focus areas.  

C.3.2.2.6 Risk Management

The Contractor shall review areas of system or software risk, uncertainty, or concern identified by the COTR or Program Manager.  Sample tasks include, but are not limited to:

a. Assessment of the risk of code reuse (if any) in the TFM-M System;

b. Assessment of the risk of use of NDI or COTS products; 

c. Assessment of schedule risk, based on participation in Prime Contractor informal and formal software development activities; and

d. Assessment of system performance risk(s), based on analysis of design documentation and participation in design and development activities. 

C.3.2.2.7 Engineering Change Proposal, Problem Impact and Risk Analysis

The Contractor shall review Engineering Change Proposals (ECPs) and Program Trouble Reports (PTRs) as directed by the Government.  The review shall assess the impact of the change(s) to the system, evaluate if the change or problem indicates a larger design problem, and evaluate the risk of the stated system or component requirements to  Government Acceptance.  The Contractor shall also verify that any proposed change to the design or implementation fully addresses the problem that led to the change request and that all operational, performance, safety and user impacts are identified.  

C.4.0  
TRAVEL

It may be necessary for the Contractor to perform long-distance travel from time to time during the contract performance period.  The most likely destinations will be FAA regional sites where equipment installation is planned, underway, or being prepared for operational implementation.  Other sites may be utilized by FAA, which reserves the right to determine site locations and schedules according to the availability of facilities and other contingencies relating to program priorities.  All Contractor travel shall be reimbursed in accordance with Joint Federal Travel Regulations. General and Administrative expenses may be applied to travel billings, but application of fee is not authorized.  See Section G for additional information.

C.5.0
material and services

C.5.1
Purchased Materials and Services for Performance

It may be necessary for the Contractor to purchase equipment, software, consumable items or services from time to time in the performance of this contract. See Section G for additional information.

C.5.2
FAA-Titled Equipment or Software




The FAA may also request that the Contractor purchase equipment or software directly related to performance under this contract, to which the FAA will take title and determine ultimate disposition once the purchase is effected and the invoice paid.  Any such request will be expressed in written task orders only.
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